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(54) VITERBI DETECTOR. SIGNAL PROCESSING CIRCUIT, RECORDING AND REPRODUCING 
DEVICE AND INFORMATION PROCESSING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce power 
consumption. 

SOLUTION: In the case that likelihood calculation is 
executed on the basis of the Viterbi algorithm, a 
decoded value series is estimated and they are stored in 
path memories (630-633), a convergence discriminator 
(660) discriminates whether an alive path is converged ^ 
on the basis of the values stored in each stage of the y 
path memories (630-633). When the discriminator (660) 
discriminates that the alive path has converged, the 
discriminator (660) stops the operation of the path 
memories (630-633) that store information prior to the 
point of time of convergence except one path memory 
(630) that is selected optionally (but fixedly). Then the 
discriminator (660) outputs the output of the path 
memory (630) whose operation has not been stopped as 
a decoding result. Since the operation of the path 
memories whose alive path has converged is stopped, 
the power consumption can be reduced. 
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:y h-e^m^n6 J: ^^c^^T'feoT. ^^J (t-1) [:ijo 

y<y^t\^xm^i.. ^ntmcm^\^ti^^m^y<:^<D 

/'?;:^^^y ^;l^&«ft$ttTV^5 (t-l) (t-k) 

X^^^^mMt:^^b^M (t-k) <^K-^fi:i:«9/c^'5m 
^^Lfc«-i-{i:^^iJ'1^0^^J t ;0-b^^J (t-k+1) 

to iiA.yc:ioco^>?><^;^^y ^^^v^T^^Jf^^ihi6. 

y<:^tm^l.X\^^ti:\f^tm^$tifcm'^^^. ±X(D 

/n;^;^^ y ^tbT^^b^Jt. 

#yN-^7«^y;^isaa;^jf (t-k) 
[ft *3S 2 1 If 1 l^«l^±ss^c^o^/^ 

T. ^^(0^m\z.^\i^X^Wi(0/<:^:^^'^)t^h\r>(r>/< 
(t-k) {c:^o^t5liX^t^S^^&«rtLTV^5 U'v^;;^:^;^^, 

i(\.f^^^i%n ^<>^\z.^^.^^m.'^m.-^^n^mn (t-k) 
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m,^^'^m7Lfz.\%%^mm&x^^x. A;^m#tcfis 

^ ^ ^ i- 5 ISg^^^^So 
Iif*«5l f»^JS4i;i|E«c^fE^S±3^g^. aig 

lo O O 1 1 
[0 0 0 2] 

g) {c:joV^T> PR (Partial Response : ^'^—v^ir/^^' 

:jj^{cxoxmm^it^^^\ y'—^<Dmm 

^ML (Maximum Likelihood : S:fc) ffl^^fr^Jil «t o T 

-Th^tx. m^s/u\t(D^±mi\^n\^xh^\hm 

[0 0 0 3] PR:^^{Cft. <^'Oj; ^^^^^f-^r^l^^^^ 
-r-r^^^SSMT-f^. ^ftEailM<^#tt^toPR:^^25s 

EPR (Extended PR) :;^5^'^EEPR (Extended E 
PR) *^/^if755^ig $tiTV>;5o 

50 [0 0 0 4] KPK^^ayBmmm't^ g(d)== (i- 
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(1+d) tm^^ti^o Dj^. mmm 
"3" t^j:^o REPR:)3^<Dmmmm^. g(d) = 

(1-d2) (1+d) ^tmm^tl^o n^=f»(0^^ 
[0 0 0 5] IS^t"— ^75^ 2ftO^«|El^^^mT'fl. 

p R:^^(;iJt-<T. \f^m^<omm^mm 

[0 00 7] mi 2\c^ «§5fe<7) fc'^S' t'^Mffi§l^ii;t/ce 

;^^33iSi 2 Ofi. =1—^5^1 0 1 R/wr^-^ 
110^. m^v'^^^:^ 4 lit. KOS^4#tt^ 
^L^c (1 - D) mW^l 0 2 r^n>/>^^/u^ 1 
0 3 <^ . A/D^m^ 10 4^. mmmt^ lost. 
t'^ t'l^mSl 0 6 i:;6^e3^g^S$tv5o tuf2 (1~D) 

mwmi 0 2(Dihti{a'X. m^^m^^tix\^^^o 
[0 0 0 8] A;^7^-^fi. ^—yi 0 1 ^cioV^T 

"1/(1-d2) modulo 2" «^f;i J: TT" y — T ^ ^^i/ 
$tb. R/WT>:/1 1 O^ilbT. ^^t'V^^ 4 1 

m:::t\^r'ri:iy/^^i^^^\-^Wk^noA/i>m^^ 
[0009] Ulster EP Resiss*^ b y 

^-To E prml^?t5:^'&> ^-^PBl^^(?:>m.5^^t?it 
mm) fl. So--S7^^8ib;^^/^^o ^^J (t-1) 

Ji{iJoS;«)SA;^ffi "0" (Dt^k^m^-t^^l^^Tr^l.. 
Tm(D^i)^Xtim. "1" c^<h#t::M^-r6:^rS]^7j^i-o 
NF^Jt ic:jott5#iK:SSi(7)..So;&ftiJtcx 1/z 1, x 
2/z 2(D?i^T*#;5^tl.rv^6 X KZ^ftfi^ 
0 ±,m\<Dm^^hfltl. fc'^ttiS 10 6 (0\hf3m 

{^^^-^^--^(DXt^m.) T*fe5o */::s z 1 (om^. ^ 

mn^t^j^^BWMxh^o -^ti. x2<7)Mfi. 
mc^htiti. :t.^nmmrfm^it^MMtti:^^wM 

-e^^o 0iJx.l^. ^^J (t-1) (w:foft6t^^;65SoT'foo 
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oA;'7^e755 "0" -efc5<^#lc:jl. ±fiijt7)tf ^S^U. 
^gij t (D:t^ffifiSo^^c^»9. t:'^ tf^msii 0 6com;^ 

m m-^^M) (5 "0" ^/j:6o 

[0 0 10] t i?*ft-^{;i?i^;55?:^ttnf^. 
Yb^tLfcS^m-^y (t)J:«9. :=L-^ V y h^^m {y(t) 
-z(t)) 2=otci^oT. g^Mz(t) (S^{t-^;ds* 
5l€^LTv^6A;t^^^ff) ^-^(c^it^er t;6s-c#5o b 

JO (DX\ y (t)= z (t) + n (t) i:/^^o *i^<0#JP$ttfc 
ft-^y (t){c>Pf LT. t'^ tr<^/i5Sgl 0 6fi. ^-iJ^ y 
(y(t)-z(t)) ^(DfQ^m^^lC-r^BWMz 

(t) <D3?ij^i¥^{t-^ y (t) (omm L.x\^^^h<Dt m^-r 

[0011] m^. treitUSg 106 ^^:ov^TI9.^J-t- 

5o CC-ejl. E PRML^#!|{;it oTlft^-rSo Hi 

4 fc'^ e'^^m^g 10 6 c7:>®EPf&«^ll^^-ro tf ^ tf 
^ffl^i o 6fi. zf^:y^?^ h y ^^r^'H-^lHllfSs o i 

JZTJ^ACS (Add-Compare-Select : inlLitKS*^) IhIK 
3 1 O'-S 1 3;6^?3fig5AC Sgi5 3 2 0,^. /^;^^^y 
3 3 0 — 3 3 3;5^^^a^^X^^y ass 2 1 t^^^m^ 
^tl^o ACS(h1SS3 1 0 — 3 1 3*1. #ibc^S{C»iS 

Lr^tt?>tT.-5o ^^°;^7<^y 3 3 0-3 3 3fi. 

s{;iMit^\^xmnhtiho #^<;^^^y 3 3 0 — 3 3 3 

[0 0 12] h y '>'i5^tf»[HlK3 0 lii. 

^Jt^c::fcv^T. lf^$'lf^^WSil oetcs^ft-^y (0^5 

mmz (t) tw^m^mv Mt(D^-^ y ^ Kgggi^fh 

5^ ^JS-r^AC SlElSS3 10 — 31 3tCi||^o 0iJ;t 

tf. Ell 3T*)K^So«-f^n;d^9Sfl. :t^mSo7b^ibt^m 
S4^^^<D2-oh^ . ^^<D^mW.z 1 . z 2fl 
«0" , "-1" -efe^o :z<Dm^. W^m^yMt 
mmmz l t(0=^—^ y y KSgK*5J:tJ^#^fS-^y (t) 
^ S^ffiz 2 <i:co^-^ y 5^ KSE^^-?:^x-?ix**5). ^ 

5^c^. ibtms j(t-l);5^^Si(t){c^S]J!)^5fet-*l- 
;S-^- S g ^{it z (t) t S^lt-^ y (t) (D^- ^ y 5. Ki2Eil 
Sr. ■e<n;K<?5^SiJto>^^:/^^ hy 5/i5^ ti^tl^. Bji 

40 (t)^^-ro 

[0013] i # g A C S ilElSg 3 1 2 fi. SSO^bt 

rffii7!>^bL$j ^^-^^ 7« h y 5^ ^ i^u^. M 

i(t)i:^i-o 

[0 0 14] -f-?i:b^>. :^^>'^^ N y 5/^tfS[IHIK3 
0 1 h y ^ B ji (t) ^^{t^ofci A C 

s ilHlSg 3 1 2 fi. t s iT'fe^ r t ^tfig 

50 i^^m^:f3tmt^h\^\^^i)^^m^'r^o Si\z, 
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t-r^o ^<ot^. ACSileJSgS 1 2{c:f^. 
;^ h y ^y^ff^mSSS 0 1 ^^h. y^^-^P^ h y :y^B 
ji(t)^Bki(t)^25Sai'btb^o hy 5/i5^Bji 

(t)^Bki(t)^^^mb/cACSi[IIJf|3 1 2fl. Sj^^ 
hSi{C\^^^viitLXACSj\3}^:dmM (t-1) 

(^^^V^T^ h y !X^Bji(t)i:^*P»LT>''?;^;^ hy 

LTAC SklHl^;6^^^J (t-1) \:iW'th\^tiy<:^;>^ hV y 

5/i5^Bki(t) tSr*PSbT^^°>^p< h y 5/i5^M2<SrStm-r 
-So ^iOi 5f-bT*i6fci^N";^^ h y .y^Ml , M 2 (7) 
9^=)^>^^tJ/^^v^t>co^/^°;^^ hy ^yi^ M±(t) tl^x 

(ti) f;i*MS-r^£iS;^ffi^. yN-;?^^'^y 3 3 o 

ONf^J (t-1) (7)4^St>, ^^>^;^^y 3 3 O'-a 3 3{C 
[0 0 15] i SK^^/'^^^^^y 3 3 2fi. mSECOt^^ 

6o 1-i^<^:b^. ACSilHl^S 1 2^^h^m (t-1) 

ii*D$tLfc^^J (t-1) (7)<*^tc5*iS-t-5'>:7 h u 
iy:^^(DmM (t-1) (7)rt^T*S#^;^5o ^bT. 
y h u\y:^^<7)^m^ 1 t'-/ Vi^y V i tf 

AC Si[HligS3 1 2:d^ibi^ibnyha;^ 

;^>$'tCfiACSi[HlK3 1 2;6Sit:£Lfc^#^i9^^;^fC 

[0016] C T% ^y<:^?^ ^y330'-333 

(ii«. ^«]^e<7)4-5^<7>S$) ; 

aiL:rc#AC SlH]SS3 1 0 — 3 1 3(D^^^%'0y<:7s(O^ 
^ftf^(;iJ:oT. ACSlE]8S3 1 0-3 1 3T'jt^^tb 

[0 0 17] fc^^^ lf'^ttil§<^a:i:^<t LT. fe^d^C^I^ 
^(1. C. M. Riggle<^*B#fFm 5.5 8 8,0 1 1 
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^ L T V ^ 5 ^ # a *9 >^ i^:^-f - ic i;iiRm L T V ^ ^5 i^^M 

[0 0 18] -^c:t% y^—v^=^r(Dm±^^mn^m 

LTtts;^-r^;^^;a5#^5pi i - i o 3 2 5 8-^^«(C 

[0019] 

>^ 7^ ^ ^ ti«^i- ^5 w ^ s o 

[0 0 2 0] 

mm) X(Dn^mt^M (t-1) T'co^^^.^(;iJ:t9^^J 
J: ^^c^^T'feoT. ^^J (t-1) {C:fo^{t5iK^.;5> 

JbKj^j t \z.:}si.i-^'Ji^m^(Di^mmm^^'oxmM t tc^o 
m7^m:iMvxmmf>mm:^tix\f^^At}mmmx^m 
tc^/j: vx^>^ni-fi::>nfzmm(o±tm^ y<y^w^m^^ 

40 ^^^y t L< mtfe^7)/N;?;y*%y (;^^&^ft^tbTV^5 (t- 

1) m^f)^h (t-k) (mu. k 2 ji<7)S^) mm(D 
w.^m.^^fs:^m^m^m^u^^t>^x. 

ttfc^#a'9>'^:^t;iJ: «9;^^^B#^J t ;6-^>^^J (t-k) 
^^iJ4>t^B$^J t ;i^e>B*^J (t-k+l) f^/^ 

^m.^m,^m^^m^^m\z. ^x<Dy<:^:;^^vt^^n 

\^X\^^^W.f)^h^^n^y<:^i)^U^\^X\^^^Z. tt^h^o 
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^^-^^^y^y ;5^tU;^-r^^^SJ (t-k) f:i:foMt^m 

[0 0 2 1] ^2 (7)M^.Xfi. *^P.^fi. -tISlg 1 (Dm. 

^'N'^^.y ^y /^^b 1 ooyN'><.;^^y ^jij^-r^^H^^fco 

•fei^i5^i5^^*L. ^SiJ (t~k) «cjoft^4x*H^^^tfr«rt 

hy 5^^;65S[m^tbfc^#^*)^N'^{c*ns-rs«# 

fii:^^j4^^^j (t-k) {ciott^m-^M^. ^g-^N'^^-^-y 
;o^tti;^-r5^^j (t-k) (D'^^m.(Do%t^hm^v.x^ 

?i -5 ic m-r 6 ;^ ^ ^ y ^ ^ b T ;^ -r 

a3S<^a;^S:Sif9 Wr^^l:iit-<T. ^^";^y^y*^M 

[0 0 2 2] ^StDm.^.'Cfi. *^0Jfi. ±IS||l^fc 
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[0 0 2 3] ^4(^)M.^-efi. *:^§gfi. iilS|g3(?)M 

[0 0 2 4] ii5(7>«^.-e«. ±mm4<Dm 
ms^w±mm^^^t^mmmt i^xmrn-r^mmiii^mm 

^ziLr:tsxxfmmm.t)^mmx^ 

[0 0 2 5] 

[0 0 2 6] -mimmmm- 

^mxh^o ^(Dm^v^^ ^^ms4 0 o\^^ mn.'T^^ 
42oti:M.m\^xm^^ri^o mum-^i^mmm4 2 

Ofi. ^i^-n — y40lt. y^V =^ — y4 0 2 T^T 
ti^y^/U^ 4 0 3 t. A/D^^Sl4 0 4 i:. 
SO it^4 0 5 yf^V^^4 0 6^. "1+D modulo 

2" ^%^40 1 7^3-^4 0 8 t{Cj:*9«^$tt 

[0 0 2 7] m%^W^^U4 2 O^CDAtl'r — ^lt,. 

-^4 0 2--A;^^ttSo ::7'y =^-^5^4 0 2T'fi. 

^ (D^m^^T^^ fft>n^o mn.'f^y^^ 4 i li^iis^^ 

tb^T=^— ^J'fi. 2my'—^X^K^. "O" :^/cfi "1" 
<^)fflSr^'5o R/wr>':/4 1 o-Cfi. :7^y 3 — >5^4 0 
2(o\ti:h'f—^t^ "1" u-</K "0" (Dt 

40 #n-i--</i.,b/^5m-^^^^-r5r irJ;iJ:«9. ^^^^ 
>r 4 1 1 Xcy'—^^^mrt^o 
[0 0 2 8] M^m-^fi. ^K^tT^-f ;^^4 1 xt^^m^ 

tU$ttTR/WT>'>^4 1 OX±i*I^n. 
*-r5r'^n>/:7^/i-i5^ 4 0 3*5j;t>*B^^^r«iri:tcT 
-Txi^/^^ v^i$^yU^^t-5A/D^mS4 0 4 ^ii 

15. jSff^^>ftS4 0 5lc::i3V^T^i?):^J6fcii^i:^iSJ{^,!r/.c 

4 1 i±(7:>t'-^(c:^lx (1- 
D) M^^fToyc:t>0;im#?>tt^o Df^. ilMSI^^T' 
50 fcSo tf^ t:'1ti±i§§4 0 6Ji. jS?F^^^t:S4 0 5;5^f>ai 
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\f^t^^4 0 6 (Dmtli^. "1+D modulo 2" mW-^^ 
0 7X' "1+D modulo 2" Siff d^Sg $ tl./c^. T^zi — ^ 

[0 0 2 9] PR ( 1 , 0 , - 1 ) ^m^\^Mft^ 

PR (1, 0, -1) Bmm&.^i^ihmm'^mx'&^o 

[0030]El2tr, PR (1, 0, -1) fR^^(Dh 

i^D :^^m^7jk-to PR (1, 0, -1) eailS§{cjoV> 

m^. mm (t-o \z^n^^msi(t-i)tmMt\:i:j^ 
[00 3 1] >b s^m-^f^$i^Ji^^<^jttLf^. 

it^thfcit-^y MX^. ^-^y:yKS§g| (y(t)-z 
(t)) 2=ot;i«&oTi«fil:z (t) (W^it-^^^:*:*^ L 

^^(::fi. $t^n (t);5S^^tL5or% y(t)=z(t) + 

y :y Kggfil (y (t) - z (t)) ^(Dfu^m^Nc-T^ ^WM 

z (t) (Dm ^m-^ y (t)<Dmti^mi^x\^^^i,(Dt m^-r s 

[0 0 3 2] mSfi. tr^ l^^m^4 0 6<^:/n :y>5^|gl 

1lIhI8S6 0 1 :fectU«AC S (Add-Compare-Select : MS- 
itmmi^) IelK6 1 0-6 1 3;6>fb^5AC Sgi56 2 0 
/>"^;^^y 6 3 0-^6 3 3 :}S ct 0^itX:m*lJ^§^ 6 6 O 
7b^h^^y<:^^'e})^6 2 1 ^;6^^1t^^n5o SulEA 
C SiHiKe 10 — 613 ^mii5^'?;;^7«^y 6 3 0 — 63 

[0 0 3 3] :/'7>^?^ h y >>'^tf»(HlifS6 0 1 Ji. ^ 
t ^cioV^T. t'iJ' tf«ia3SS4 0 6f::^^m-^y (t)f)^ 

i%(Dnmmz (t)^^^m^y M(Dmt(D^-^ y >y K 

J-3»Pj-JC"r5AC SIhIK6 10 — 61 3\cm^o ^Jx.fi. 

|gl2<DM/y 4^liSoJ-r6];6>5*^(i2o*> 

•9. ^>^(DBmi^z (t)it "0" <t "1" T'fe^, ^(O 

m^. w±m^ y (t) ^ @ mm z(t) = ot (o=^- ^ 
Ks§gi*5 J: nn^\B^' yMtn mm. z (t) = i <b (Z)^— 

y 5^ ¥^m^^>^^i^. #t#.Sof->Pf/^;i-5AC SiHl 
S§6 1 0 lc:i||5o ±fE<7)J:5/^. t^^S j(t-l);0^ib S 
i (t) tcf^Tii- 5 Sic^iS-r 6 i^fil z (t) ^^m^ y (t) 



(6) #M 2001-144633 

10 

[0 0 3 4] AC SlHlI^e 1 0, 611, 6 12, 61 
3(1. mffiOt*t^;65So. Si, S2, Ss'Cfc'S^l^^tu 

h y 2/^<bf*t>\ Mi(t)i:iei-o * 
fc. /N':J^p«^y 6 3 0, 631, 632, 633 fl. 3^ 
ffiO:|^^;dSSo, Si, S2, SzX^^^t^m^tX^X 

5 iSt^ffi. s i t;i ^ ^ ^< X (7) 5 ft 4> » ^ U v >xn°>^ 

[0 0 3 5] ACSlHliiSe 1 Ofl. V^Mt<DW^fi^So 
X^^^ti:mmt LT^^J t {cSoi-^^ 2o(DS^(^ 

t?^. So(t){C^bTflSo(t-l) tSid-Di^^hl^^^O 
2-o<Dm7b^WtE^^(r>X\ -^"y^^^ h y ly^fYW-mm 

6 0 1 ;0^b^^J t OBoo(t) <b Bio(t) ^;d5AC Suisse 
10tc:i||^n5o wtL^SftU/cAC SIHJSS6 1 0(1. 
s 0 (t-1) f)^hSoM{z\^7b^o^tl.xmM (t-i) {cStU 

S 1 (t-1) f> S 0 (t) (;if^;6^ 5 «^ <t LT ^^J (t-1) fcl^m 
Lyt>''^>^7< h y :yi:^Mi(t-l) <by^:^^;^ h y :y ^ B lo 

(t)^^ADf[Lx^N">^^ h)) y^^nmir^^ ^br. 

-So -^LT. COy^^^c:ov^T*^e)fc/^^^ hy^^^tT) 

(O^M t (cijoJt^ Sof-^^^^'^;^ N y 5^^Mo(t) 
5o ^:^c. ACSlHlS§6 1 0(1. ^iRSl-^3V^Til^^tt 
J^? fc^#^5*9^^>^co;K{->PtiS-r^ai;'j{t^.^^;^7f^y 6 
3 0, 6 3 i(7)^^S---^-tt^tLm;^-t-6o :L(Oti^tim. 
(1, ^4 O 1 cDtB;^j^^U^5^^fli:^ LTt> J:v^ 

u. :/y =i-i$^4 0 2(DtU;'j^?iJ^3gi9fi:<t urt* J: 

tLTt>J:v\ *IIS£^^^-e(l. :7^y =1-^4 0 20W 

CSIHISS6 1 1—6 1 zi^m^x^^^ 
[0 0 3 6] y^:^:^^^) 6 3 0(1. v-^ h ui^::^^\z:X 
oT«^$tl.T:fe i9. AC SlElifS6 1 Ot^^^^^J (t- 

40 1) (D'^m(Dm^t^mh^x<^t^ ^(om^^Mz.^ 

n (t-1) cO^^^d^/Sf ^ v'^' M^v^^^i^'^^B^^J (t- 
1) <D\hm\z.m^f)^7L^o -^Lr. v^:7 h uv?;^i^<op^ 

\.XtY!it}i-^tmz. Zti\z.X<^X^i^tiiy'7 hi^i^:^ 
^#^^J^C:fo^V^T*^Ti-^r<h{cJ:^9. ^^';^;^^y6 3 

ojdd. ACS 058 6 1 o;^l5^i^byc:^t#^5«9^^°^^c^ 
50 it^-r^mtimmTbmi^mmic^^^ti^^tiiZf^^o ^ 
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6 6 Ofi. l^v^;^:^ 6 3 O'-e 3 3 

X\^^ti7b^t*0^^^n^\^. 5 0'-6 5 3S:^^*>^p« 

6 3 0'-6 3 3 (Ci^fr? . S#;5^^^fT9^^S7:>^^*J 
m^t^o i^(Dy<::^?^^]) 6 3 1 — 6 3 3 t>l^1^T*fo6o 
[0 0 3 7] 0 4 . 7^ ^ y IfP 6 2 1 (^g|H5«^ia 

"CfoSo ^'?>^7^-=ey 6 3 O'-'a 3 3fi. ^ti^ti. fu3* 

>'Uv?x^^, nfri^i^fcm^^^K.mmi:i^^^x?^^ 

hn — ^^;5^^ifeSo l^4{c:{:i. yN':;^7«^y 6 3 0<7) 
7«-f ^^Uv?;:^^ (ir/H/v^;^^ 7 0 0-- 7 0 6 
-5) :feJ:tJ5l^>^Uv^;^i$^ (ir/H^v^;5<.^ 7 2 0 — 7 2 6 
^^-^y^T^^y 6 3 1 Vl^v?;^;?' (± 

;\^U-J>^^ 7 10— 7 16;^^^/^^) /'«;:^;'*^y 6 
30O (i^^) h n — ^ 7 4 0 

/^;?^7«^y 6 3 0<^ (^-O) h D — 

^741 ^Sr^LTV^So 

[0 0 3 8] 6 3 O v>:^ ^ (7)^ir 

/^Uv?;^i57 7 0 0 — 7 0 67^^^. ijX^^IJ^^ 6 6 0 {C^ 

LT. m-^7 6 1 ;^)5m;^Si^rv^5o ^fc. x-^^^^^y 

6 3 1 <^j?<-OUi^;5<::^(7):fe-fe/UUv?j:^^ 7 10 — 71 
6^^^). itX^W^g^e 6 OlC^LT. {t-^7 6 2i)^l^ti 
^t^TV^5o f^ltfC. fllKD^^;^^^ y 6 3 2,6 

^:§i6 6 Otc^LT. ^t^;^5tH;^$tbTV^-5o 
[0 0 3 9] l|X^*IJ^:§§6 6 Ofi. p^-O-Uv^^^tD^ 

\f y h^-ett-€tt*&#3-r5CF U-S^^^^ 7 5 0—7 5 3 

[0 0 4 0] u>?^^(7)S#;^^x.;^(cov>T. t^c 

^So^«^Jt-^ t)|ftP>^-r^o AC S[11K6 1 07&>^^^J 

(t-1) <7)4^ffi36S/^';5<.7f^y 6 3 0(;iil^$tbS ^< 

— ^ 7 4 0f^. il^^ttfcAC SliJSSe 1 Op^^f^COtS^ 
^b^J:t/itX:^*iJ^§&6 6 0(7>CF Uv?;^^ 7 5 0 — 7 5 3 
<Dfli:t-a<5VNT. /^>^;^^y 6 3 0 — 6 3 3(0^><>'U 

/N>?.p^^y 6 3 oco■t^:/^-v^;^^<7>>^i^:^5-fe/^^'v^;^ 

7 4 1 {i. y 6 3 0 (751^:7' Ut^;^i5^(7)-fe>'UU'v> 
;^^720 — 72 6(7)[^^^ 1 h h L. lCi:^*lJ 
^|§6 6 0<DCF Uv^^^ 7 5 0 — 7 5 3 c7)fa:{::X<5V ^ 

^^'^^^y 6 3 0(D^':f'i^-J>^^ (D'^j\yu-J:;^d^ (D 
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:^*ij^^6 6 Ofi. ?i 4 :y\^iy:^^(D^^<D±/u\^i^:^ 
>^ ofe(o|i;55^r (7) y u ^ :}o V ^r--©: L r 

6:©^(i^J;tf^ "0" ^R*L'rv^;il/^:©'g^ 
fi«^y;tfi "1" ^##iZitfo 

[0 04 1] ^Jctd. 05, Eie ^#^LT. Jil5##i^ 

^ig^s^^e^&rp^fcsi^q-rso iii5{i. PR (1, 

0, -1) Bm^\^Mi^xm±m'^^^nt>tifzm^<D. 

(o-efcSo ^st-^^tvfcffin. iiis(-^^:^^^y 6 3 

0-6 3 3{C*&S»3$tL^«#ffiT**>^o ±mxm:^>tlX 

[0 0 4 2] Ei6fi. m5\z7r:L-fzm-^mm7ii^m±i^fc 

m'^<r>^<:^/^^}) 6 3 0 — 6 3 3F^<7)Uv?;^:^(7)1E3&fil 

^^SubO. /-r^-Ui^^iJ^^MainO. Jj5J:^*J^^ 6 6 
OrtOU-i/^r^^CF <tiai-o :^:^c. SubOF^c7)^-feyW 
U-v^^^iJ^^. ^;d^^SubO-6, SubO-OtlSb. C 

(7)6, o^-fe/i^i^v^;:^^S-^^i¥-S^r ^{-i"^o -te 
(7)^T(7)f-:/i/v^;:^^. y^^>'Uv^v';^:^Dj:t;?CF(co 

[ ] T-ffloTfcSfiefi. ACSilHlK6 1 0 — 6 1 3 
d J: o -C^« ^ tb/c BU^lcio {t 5 iR^<^#-^S:^ L r V > 

^d? [0 0 4 3] ^MiO) : ^^J(0)T'fl. ikTOi^yUv^ 

>^ :J3 J: u« ;^ >f >^ u v?;^ ^ S M*i ^ ^ <t i" ^ o 

SubO-6, SubO-0 {C:JoV^r?l#06, U 
OOtmi^. Sub 1-6, Subl-0tC^ol/^-Cfi#16. 

#10ilEb. Sub2-6. Sub2-O^C*5V^Tf^#2 
6. #20^faL. Sub3-6, ■ Sub 3 - 0 tc:*5V>Tfi 
#36, #30^fEt-o t^^. ^l-i^^^^^^W-r^ 

5o cFit.^ -r^x "1" icy-t^yh-rso rtufi. <h* 

[0 0 4 4] ^^J(l) : ACS;65|ltT^tV. So, Si\C 
Ml^Xi^Sot-hWXJ^^I^T^^m^^ti. S2. SaJ-^b 

x\^S3^^hWxf^^7bm^^ti^. cFa±x "1" 

bO (Cf^MainO (T^tSJ^-r-Sffi^S^^^^^^&^fi^n^ Sub 1 

flMai n O (D^n-f- 5 il^i^ ^ CTD ^ ^ ^ n . Sub 2 
aUain3(Di^Wt^i§.^^^(^'^'^^^^^^ Sub3 i;i(iM 

5^7 ^{zy^>c>^u-:;>:^^<om:b^^^^ti^t. CFfi^T 
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^^^ti^tl^o MainO-6, Mainl-6, Main2- 

6, Main3-6 tClfi, ^H-^'itxA C S o 6 1 0 , ACSi 
6 11. ACS26I2, ACSze 1 3(o\^tit^^m-^ 
tl6o ^LT. (MainO-1, MainO-0) (D^t^^ (Ma 
in2-l, Main2-0) , (Main3-1, Main3-0) ^^F 

—Wc^J:<DX\ Main*-0 ( * 0 ~ 3 ) X±tm^ ^<:^ 

m<DmxiUM'ikm^n'^i.x\^^^(D{:i^ pr (i, o, 

-1) Bm&(Dii^mi>^2\f^yhX&m^thX\^^^fcibX 
fo^o ^^mK)^<:^t)^ii^^\^X\r^:^j:\^^tn^^tif:L(D 

x\ m-r^cF otc "1" 7b^m^7i,^ti^o mmcL. 

CF l-CFefdt) "1" 755S#5X^nSo 
[O 0 4 5] ^^J(2) : AC S25S||tT^iX. So, Si(C 

Ml^X^^Sot^hWXJ^^^-^miR^ti^. S2, S3{->?fb 

fj:(DX\ Sub 0 {c: f^iMa i n 0 <7> {Sfip-t- S {fi ^5 <7) * :^ 
$ tb. Sub 1 itUain 0 (^tSJ^^T 5 ft^^^ ^ ^ $ 
tl^ Sub2{c:f^Mainl (7){^^i-'5fit/e>^^0^^$&S*J^ 
tt. Sub3t:iflMainl <^t%lt-rafa;d5^(D^^t&S*3^tt 

CFfi^T "1" ^J:(DX^ i^>^Uv^>^^0^^}$-t^5 

4 0 6(^a;^^LT. ^--.m;^$n'5o MainO-6, Mai 
nl-6, Main 2- 6, Main3-6(Cfi, -^tt-^r^H A C S 0 
6 10, ACS16II, ACS26I2, ACS36I 
ScDihtlib^^^^th^o ^bX. (MainO-1, MainO- 

0) (OmTb^. (Mainl-l, Mainl-0) . (Main2- 

1, Main 2-0) , (Main 3 - 1 , Main 3-0) <b— S:L 
X\^^^(DX\ Main*-0 ( * 0 ~ 3 ) X^^m^ ^<:^ 
fll*ic:]RmLTv^5<^:^i^|J^^i^^o ^^m^^<:^tm 
^\^X\^^^:zti>>^l^^nti(DX\ MJt^-t^CF 0\z 

"0" :dm^^'^ti^o mW^. (MainO-2, MainO- 

1) (DH,^^^ (Main 1-2, Mainl-l) , (Main 2- 

2, Main2-1) . (Main3-2, Main3-l) t—Scl. 
Xh^^(DX\ Main*-1 (*f±0'-3) X±^m^^<:^ 
^^l*^clRmLTV^6i:¥lJ^^tL. Mmi-^CF 

"0" tm^72-^ix^o mm^i^x. cf2, cf3{;i 

t "0" ;&SSt3^^tv5o Uj6>L. (MainO-5. Main 
0-4) <Dm^. (Main2-5, Main2-4) , (Main3- 

5, Main3-4) t^~-^^<^:<DX\ Main*-4 {^^0--- 

3) 'C^l^#?5^9^^^^il*tc:l^x:^LTv^/^v^^4^J^$ 
ti. »/j:i-5CF4}c: "1" 755##.iA^ttSo l^^tcL 

CF5, CF6tCt, "1" ;i^#^iA^n5o 
[0 0 4 6 ] B#^J(3) : AC S^^^fr^n^ So, SilC 
>PtLT{lSoJi>^^»D^^^?i^il^^^. S2, Sat^^Pl-L 
TfiS3:6-^#U^SS;dsaiS^^tL5o S*6*J{c(i, SubO 
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{CJ^MainOO^^J^-r^ftt^^&ttL. Sub 1 (ClfiMain 0 (7) 
^^j^t-^ftt^*&^ Sub 2 {CfiMain 3 (Di^n-T^m^ 
L . Sub 3 {Z i^Uain 3 (D^^-t ^ ffi ^^^-^ ^ > 

CF U'v^>^^?'T? "0" ^/^orv^5M;65fc§^^#a:'r 

60 CFUv^x^^iS "0" ar^^o-rv^5^r>'U 

Uv^;^i$^#^3-'Ocoir/uix>?:;^i5?icov^T(i. :^"f. 
Sub 0 <D-fe7U U v?:^ ^ 3-^-0 <0-fe/U U >?;?^ ^ Sub O - 
3, SubO-2, SubO-1. SubO-Ol:ifi^ MainO-3, M 
ainO-2, MainO-1, Main 0 - 0 ^O^^^^^S^ iA^^X^ 
10 (^aS-rS J: 5 tC, AC S(7)^g^;i5MainO<DP^S^Sub 

OicW%7^t^t\f^o h(0\cfj:oX\f^^j:f)^otLt l.Xi>^ 

C-Cfe5) o rtLt:i*fU> Subl '-Sub3(7?-fe/UU'>?;X.^ 
#-^3 0 c7)-fe'/uue/;:^i$^{c:ov^'Cfi. SubO Oiryuu 
v^:^i5^#-^3^0O-fc/Wl/v^;^^Sub0-3, Sub 0-2, 
SubO-1, Sub0-0;6SiR^jg^^^J$bTl/^5<7>T% W 

#-effiofc955^9 3 1 , 9 2 1) --<7)^ n ^;/^A;^^ili 
i65o — CFUi/;^^;d5 "1" i:/e^oTl/^'5-fe/H/ 
v;?^^#-^6'-4(0-fe/Hxv?;:^;^tCOV^rJl. ACS<0 

bO-6~SubO-4:fcJ:t/Subl-6 --Subl-4 {Cf^MainO 
- 6 --Main 0-4 <Dp^^:d^^^ ji^^tl. Sub 2 - 6 ~Sub 2 - 
4 is <t TJ^Sub 3 - 6 --Sub 3 - 4 fiMain 3 - 6 --Main 3 - 4 

[0 0 4 7] mz. ^y'u^jy^^cD^n-r^m^ i y 

%ltt*^o ■r?i:b-i^. MainO^Tcfrtfi. ii^ii «9 . SubO 
(Dt^^^l \fy h-yy hLT»#3^tfd5. Main 1 --Main 
30 3tc:oV^Tfi. Subl '-'Sub3(D-fe/H^v^>^t^S^3'>-0 

/H/-^;^ ^#-^ 2 0 O-^/H^ v^>^ ^ {;i(^S#iA;9'^fT 

2, 9 2 2) n 5'^OA;'jSriha?)^o — Sub 

1 --SubS <0-fe/H^v^;^^$^#^6 —4 e^^-fe/UUv^J^^iJ^^ 

z<Dtt. Suho-o(D^^i^hmi^>^^ tf^fcreiaiSg4 0 

[0 0 4 8] -^LT. Su^^Jt:iioV>T "0" it/.^oTV^ 
/cCF 3'-CF 1 tCOV^Tfl. ^n^^ffiiJOCF 2'-'C 
F0(C'>:7h (9 3 5) -r^o d^^^X. CFSlZMJt^-r 
^ (Main 0-4, Main 0-3) Ofgfi, (Main 2 -4, Mai 
n2-3) , (Main 3-4, Main 3- 3) t^—Sc^^CDX. 
Main*-3 (*fiO'-3) T*f^^#^ «9 ^"^^^ 1 :*:tClR 

:mLrv^/^v>c^^fij^^tL. CF3(;i "i" ^^StiA^tL 

60 mmi^Zl^X^ CF4-CF6{Ct, "1" 365»#iZ^* 
50 [0 0 4 9] ^M(4) : ACS^S||^T$:}x^ Sq. SitC 



15 

^LTfi S2J^^fc#ti^'5S;a^il*^^n. S2. S3{->5^L 
Xi^Ss^^hWXf^^^m^^tl'^o M^^i^l^. SubO 
\a^Uain2(D^1^'r^i\M:^^^l^^ Subl {Cf:iMain2(0 
^W-t^m^^^l^. Sub2JCIiMain3<7){SSp-r5flISr 
L. Sub 3 tCfiMain 3 (D^l^'t^i&^^^'t 

CF i/v?;^i5^T' "0" t^^^x\^^^m^^^h^.^.^^m^ 

Sub 0 (^ir;l^ l/>^>^ 2 ~ 0 coiryU/ v^>^ ^Sub 0 - 

2, SubO-1, SubO-OtCfi. MainO-2. MainO-1, 
Main 0-0 OP^§;65#^5Zb^tt'5 (AC S (DS:^id5Main 

0<O[^^^Sub0 (;iS^iZstf <bv>5 h<o\z.fj:<:>x\^^:^ji/>^ 

ofc^LTt>. MainOCOf^^^SubO{C*#52^t?) o ^ 
tl{zMl<. Subl '-'Sub3<Dir/H/v^;?^^#-§-2'-'0cO-& 

0<D-fe/WU'v^>^^Sub0-2, SubO-1, Sub 0 - 0 

m^tiS^^9 4 3, 9 3 1 <?>4»<7)^N5'^^^Ufcg|S:9'9 
4 1, 9 3 3) --^D##iZv^^^T>fet>3&V^, — CF 
Uv^>^i5';ds "1" ^^corv^6•t:/^^'v^;^^#-^6--3 
c7)-fe:/l-u^:;?x^^c:ov^Tfi. AC S ^D^m^-^^^oTil^ 
iii9 (OS^iA^^tr^o 'i'^J:t>'h. SubO-6 '-'SubO-3 
*5 J: tFSub 1-6 --Sub 1-3 \C fiMain 2-6 --Main 2'-3(D 
P^^dSS^j^StL. Sub2-6'-Sub2-3joJ: U^Sub 3-6 
—Sub 3-3 tdfiMain 3-6 —Main 3-3 (D{^^tf^W^j^^ 

[0 0 5 0] m^^s '^':f\^iy::^^<o^n'r^m,^ 

nm^irho -rtaiz^'h. MainO/dftfi. SubO 
<D[^mi:l \f^y hi^^^ h bTS#iXtf;&^ Main 1 —Main 
3^COV^Tfl. Subl — Sub3<D-feyWU'i/^^5^#-^2 — 0 

5)'9 4 4. 9 3 2(7)4»(D^>5/^>^i/bfcg|55>9 4 2, 9 

3 4) -^coS#iA;^^ihi6 5o Subl — Sub3(^ir 

j6Ti^/^v><7)-c% -ene^fc-KRp-rsffi^i tf^/ h v:7 h 

UT. >ttlS-t"6^-<>'l^v^^^<?5-fe>'^'^'V^^i^#-^5 — 

2(7)ir/^Uv^;:^^tC»#iZ^;9-^tT?'c^ 9o Sub 
0-0 -6^755. t'^^tt5^4 0 6(7)W;^,J: L 

[0 0 5 1 1 -^L-C> HU^^J^CioV^T "0" ^/c^oTV^ 

/cc F 2— CF 1 ^cov^T^^. ^tt^;&{aij(7)c F 1 — c 

FOtCv-y^hf^c ^V^T% CF 2{c:>StiSi-5 (MainO 
-3, MainO- 2) COfitfl. (Main 1 - 3 , Main 1 - 2 ) , 
(Main2-3, Main 2- 2) , (Main3-3, Main 3-2) 
t-'Sci-^(DX\ Main*- 2 ( * 0 — 3 ) T*(i^#^ 
^y<y^i^l:^{cU^l.X^^^tn'^^^. CF2{c: 

"0" t^m^^^ti^o mm\^\^x. cF3tct> "o" 
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;65S#iA^tL5o *V^T^ CF 4{;iMiS:-r5 (MainO- 
5, MainO-4) COfitti, (Main2-5, Main2-4) , 
(Main3-5. Main 3 -4) t^—Wc^J:(DX\ Main*- 4 

( * 0 - 3 ) xit^^m «9 }t 1 ur V ^7^c 

V^^flJ^^tL. CF4{C "1" ;iS##iA^tt^o l^^t- 
LT. CF5, CF6(;it> "1" /5>»#i^^tt5o 
[0 0 5 2] ^^J(5), ^^J(6) : S:;*:Kj{:ifi. 
(3)(4) tI^«(Oibf^«rf CF(0»J#-r6<K(c:<t 

mfit^^J- (9 5 1, 9 6 1) COlE0ffitTt>tb/.^V\ 

JO iU:^*ij^co^«. ^^j(5)-e>b^S'J(6)-et>. cf6- 

CF Ofi. "1 1 1 0 0 0 0" ^*So 
[0 0 5 3] W±<7)J: 9/£ia2e^K^?S;55^>'^:^7«^y 
6 3 0-6 3 3(D{^i#-r^f[i:^Mtf/^Mtrb-CV^< r 

y<::^7b^i\5LM\^X\f^^y<:^:?^^]) (D±juuiy:^^<DW)i^t: 

[0 0 5 4] mva. m^y"^ ^^mm:4 o o(Dmm^ 

y^—^tm^Tl^'^ti^mUv''^ 4 lit. mU'r^ 
20 Al 1 ^iHlfe^it^;^ — ^ 12 0 1^. 

^^T^^^i^ 4 11 i)^h'f—^<om^^\^^^o^^y K 
1 2 0 3 ^. ^(D^y K 1 2 0 3 ^^;t^r — A 120 
2t. wm^^y VI 2 0 3Srj^i!}^-frSfca?>0D7j<^^=' 

-(JV-^—^ 1 2 0 4 <t> mW.^y Kl 2 O 3t^h<Dm^' 

^iii(iii-6R/wT v:7^4 1 0 t^^mi^x^^o 

[0 0 5 5] Eisfi. mn.'f>(:^^mm4oo<Dm'^m 

^ — ^^31^^ 1 2 2 0 '^O-f' — 1 2 2 
30 O(DAinti^WM'r^'<>'i^ — ^^^^m'0^^1 2 1 

v2':/u^y^i 2 1 2 mjfSR/wr :/:7^i 2 o 6Jc: 

if^'r^m^^^m'ir^m^^mm^4 2o sfFis^fc* 
>• K/U'-^—^ 1201 ^*j^-r^;rc«)<7>^ fc'^- hvi^sy?? 

[HlS§ 12 14^. iJ^SJ^IUKl 213 

t^Mcm\^xm,ho 
[0 0 5 6] -m2mmMm- 
iii9(^. fiijie<^^7"-<;^i^$^g4 0 osrfflv^fctt«^s 

v-;?^7"A(7)lt^|l]r*fe5o :iotf fR^Hv^xA 9 0 0 
fi. tt^^Si^fii 3 0 0 ^(7)tS^^S^gl 3 o 
0{cj^jgS$nfctul2M^x^;^i5^ige4 o 0 <t;5^ibJfc 
-So MIStt^itoSSIM 1 3 0 0 (i. rtS|5y<>^ 1 3 0 5 {c: 
^^^ttfcCPU 1 3 0 liSj:t/^^y 1 3 0 2 i:. :^ 
1 3 0 6ic:^J^$nfc/iia-r ^iJ' — :7ai^;^ 1 3 
0 4 i:. mifSP^gP^^:^ 1 3 0 5 ^ mTlE^SlS^^;:^ 13 0 6 
t^mm^^y') y'^13 0 3 i:/6-btg^^tb-5o 

SulStf^^S^a 1 3 0 0 . ^i23-r 
>^ 1 3 0 4, a^xV;^^^S^S4 0 Of^co-r >^-:7ai 
5(7 -f;?^ 1 2 2 o LT. ?^^T^-r 4 1 1 (Df—^ 1 
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[0 0 5 7] MMM^- 
MJt>\^ti^<:^^^V (6 3 0) <Dm^^(Dm (SubO- 

[0 0 5 8] HI 1 0{;i. ML-fe:U>^i$?^ig«Lfctf^ 
^ttHSg^^-To t'iJ'lrfgiaSgl 0 0 Ofi. ^^^V-^P^ h 
y ^yi^i\-n^^l 0 0 1*3J:U5ACSIHIK1 0 10—1 
0 1 S^^h^^ACSUl 0 2 0 ^. ^'?;^^^y 103 
O'-l 0 3 3*5j;t;^iR:^*iJ^:^l 0 6 0*5j:tFML-fe:U 

1 0 7 0;6>e>^'5^'?:^^^y asi 0 2 1 
^tl^o BuISACSIhISSI 010-'1013 tmt^^^^ 

^^yioso — ioasfi, tot^^ s lt 

[0 0 5 9] HUf5>^^:^^^ h y ryi!^nWm&l O O 
1, AC SlHlSS 1 O I O--- 1 0 1 3, 1 0 3 

0~1 0 3 3:JoJ:t/l(X^W^^l 0 6 Ofi. ^ lllJSf^ 

mxmmi.fcy'y>'^;< h]) ^yi^nw^m^e 0 1. ac 

S[hIK6 1 O'-'e 1 3, ^N>^7«^y 6 3 O'-e 3 3i3J: 

t;^iR^*j^^6 6 o tmm(r>m^xh^o 

[0 0 6 0] tulSML-^l/^^ 10 7 OtCfi. 
^y 1 0 3 0— 1 0 3 3(Dft^^(OfiIl 0 7 3 CF 
<OS^^*Dffil 0 7 2 i:. :^AC SSSgl 0 10-10 

[0061] glllfi. MLirUi;^^$^107 0(7)^gi5« 
^m-e^^o C(^MLir U^iJ' 1 0 7 0(i. itgSS 1 1 
OOt. irU^^llOl t/)^b^^o fe^^*J^-*5V^ 

Til|jbttT^fcCF(7)f[S;ii5 "1" (t-^cet^-^^^^^^TfeUX 
m Xh^tim'^\Z(D^^ #AC SlHlSSl 0 10-10 

h y .y^j^ffi^^-r^JKSic^Ms-rs^^^^p^^y 
6o -tux. r rT'iifm/cJbtflitc^j^^'r^^^^^^^y 

^S0CF;6S "1" r*fcoyc::®'&{:i. ^(D^ikBizi^^^ 
^Xy<:^ p^^y 1030 — 1033 (D—^'^>W±ir^ z 
tnh^ :^^J:\^^<DX\ ML-tr U-^;^ 1 0 7 0 (Cct 
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